WHAT IS CLAIMED IS: 




1 . A liquid crystal dj?piay comprising: 
a first substrate; 

a common ej^ctrode which is formed on the first substrate; 
a plurality of protrusions formed on the common electrode; 
a second substrate facing the first substrate; and 
pixel electrode having a plurality of aperture formed on the second 

subsjfate. 

2. The liquid crystal display of claim 1, further comprising a chiral 
10 nematic liquid crystal layer hiving negative dielectric anisotropy which is 

interposed between the first and tm second substrates. 

3. The liquid crystal displa\ of claim 2, further comprising two vertical 

^ \ s 

alignment layers which are formed oninner surfaces of the first and the second 

substrates respectively and align the molecular axes of liquid crystal molecules 

15 in the liquid crystal layer in a direction perpendicular to the substrates. 

4. The liquid crystal display of clainrkt, further comprising a first and a 
second polarizers attached to outer surface\ of the first and the second 
substrates respectively, polarizing directions d| the first and the second 
polarizers being perpendicular to each other. 

20 5. The liquid crystal display of claim 4, ftMier comprising a first 

compensation film attached either between the first substrate and the first 
polarizer or between the second substrate and the second pblarizer. 

6. The liquid crystal display of claim 5, wherein the \st compensation 



28 



1 



film is a biaxial compensation film. 

7. The liqui\ crystal display of claim 6, wherein a slow axis of the first 
compensation film is parallel or perpendicular to the polarizing directions of the 
firs/ and the second poi*zers, 

8. The liquid crlstal display of claim 5, further comprising a second 
Compensation film attached either between the first substrates and the first 
polarizer or between the sepnd substrate and the second polarizer. 

9 The liquid crystal display of claim 8, wherein the first and the 
second compensation films \re an a-plate and a c-plate compensation films 
respectively. 

10, The liquid crystal <%play of claim 9 t wherein a slow axis of the a- 
late compensation film is paralle\or perpendicular to the polarizing directions 

of the first and the second polarizer 

11. The liquid crystal display of claim 4, wherein the apertures have a 
shape of a wedge-shaped line having 

I 12. The liquid crystal display ofklaim 4, wherein the protrusions have 
symmetrical cross sections, and have a sraape of a wedge-shaped line having 
idth, and the apertures and the protrusions^ re arranged alternately. 
QQ ^N. 13 - \^ % U{(S crystal display of claim 12, wherein the protrusion has a 
first branch exuding apng an edge of the pixel electrode from a position at 



Idth. 




which the apertureNjroets the edge of the pixel electrode with an acute^gle. 

14. The liquid crystal display of claim 13, wherein the width of the first 
branch decreases as goes from the protrusion to an end of the first branch. 
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1. The SquidWta. display of daim 14. wherein me protrusion has a 
X Wane* extendi from a convex point of the profusion toward the 

aperture; and \ 

the apeture has I extension extending from a convex point of the 

aperture toward the protrusW 

16 . The liquid crltal display of claim 15, wherein the width of the 
extension decreases as goel to an end of the extentbn; and 

the width of the sec|nd branch decreases as goes to the edge of the 

pixel electrode. 

17. The liquid cryL display of claim 12, wharein the polarizing 
directions of the first and the |econd powers make an angle of 45- with the 

aperture and the protrusion. 

18 . The liquid crystal|display of claim 12, wherein the width of the 

aperture is 3 to 20 microns. 

19. The liquid crystal |isp!a X of claim 18, wherein the width of the 

protrusion is 3 to 20 microns. 

20 . The iiquid crystal Lptty of claim 19. wherein the distance 
between the aperture and the protLion is 5 to 15 microns. 

21. The liquid costal dis P \W of claim 20. wherein the height of the 

protrusion is 0. 3 to 3 microns. 

22. The liquid aystal displi of claim 4, wherein the aperture has a 
shape of cross including a first and |second portions crossing each other at a 
right angle. 
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23. The 1 




cyaal display of daim 22, wherein the shape of the 
protrusion is a tetsg^urrounding the aperture- 

^ The liquid crystal display of claim 23. wherein the width of the 
iperture debases as goes from a center of the aperture to ends of me 

aperture. 

25. ThLquid crystal display of claim 24, wherein the center of the 

cross is diamond-sraped. 

26. The lid crystal display of claim 25, wherein the distance 

between the apertures isMQ to 50 microns. 

27. The liquid cLri display of claim 22. wherein the first and the 
second portions are P ara..e\ the polarizing a,es of the first and the second 
polarizers respectively. 

28. The liquid crystal <W »' <**> 23 ' wberein ** * 
located substantially outside edges Swe pixel electrode. 

29. The liquid crystal dtepla\of claim 23, wherein a portion of the 

protrusion overlaps edges of the pixel 

30. The liquid «ystal display of tk. *. wherein the aperture has an 

X shape including a M and a second po-4 «*» -* <*« * * *" 

angle. 

31. TheWcrysta, display of claim 30. wherein the protrusion 

Surrounds the X shape«pefture. 

32. The liquid' costal display of claim 31, wherein the first and the 
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polarizers respectively. 
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33. T\e !!qv»d crystal display of claim 30, wherein the protrusion is 
\ located substantia^r9dtside edges of the pixel electrode, 

34. The liquid crystal display of claim 30, wherein a portion of the 
protrusion overlaps edgesspf the pixel electrode. 

33t The liquid crystal display of claim 1, wherein the protrusions are 
ma$le of pol^ide, 

36. Jm liquid crystal display of claim 1, wherein the protrusions are 
made of photoresist 

37. The liquid crystal display of claim 1, further comprising a black 
matrix overlapping the protrusions on the second substrate. 

38. The liquid crystal display of claim 37, further comprising a wire 
overlapping the aperture patterns on the first substrate, 

39. The liquid oystaK^ispIay of claim 38, wherein the wire is a gate 

wire. 

40. A liquid crystal display Comprising: 

a first substrate including a p\el electrode having at least a wedge- 
shaped aperture; and 

a second substrate which is opposit&the first substrate and includes a 
common electrode and at least a wedge-shaped protrusion on the common 
electrode, the protrusion being parallel and altemals to the aperture. 

41. The liquidVijtf§tel display of claim 40, further comprising a black 
matrix on the second serrate, the black matrix including a first portion 
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overiappin 9 the p—. a second portion passing mrough bent points of the 
protrusion the apeW? • third portion covering a region where the 
protrusion and the ape\re meet a boundary of the pixel eieotrode, 

42. The liquid crystal display of claim 41, wherein the black matrix 
further includes a fourth portion overlapping the protrusion. 

43 r TfceWd crystal display of claim 40, wherein the third portion of 

tfielrtack matrix lingular. 

44. Trte liquid crystal display of claim 40, further comprising a wire 

flapping the apVure on the first substrate. 

45. The Hq\ crystal display of claim 44, wherein the wire is a gate 

wire, 

46. The liquid Aal display of <Mm 40, wherein an edge of the pixel 
eiecfrode between me ape\e and the ptfn*. makes a ngh, angle with me 
aperture. 

47. A liquid crystal display comprising: 
a first substrate; 

a common electrode formed o\th* first substrate; 
a plurality of protrusions formed^ the common electrode; 
a second substrate facing the first Wrate; 
a pixel electrode having a plurality \pertures formed on the second 

substrate; and 

a liquid crystal layer having negatrve oWric anisotropy which is 
interposed between the f.rst substrate and the seconWstrate. 
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wherein the liquid crystal layer has four domains which have different 
tilt directions due to the apertures and the protrusions, and the long axes of 
molecules in the ijpuid crystal layer in the adjacent domains are perpendicular 
to each other. \ 

48. A manufacturing method of a liquid crystal display comprising the 
steps of: \ 

forming a pluralrtybf protrusions a first substrate; 

forming a pixel electrode having a plurality of apertures on a second 
substrate; and ^ 

assembling the first substrate and the second substrate such that the 
protrusions and the apertures are alternately arranged. 



claim 48, wherein the protrusions are made of photo-sensitive material. 

50. The manufacturing method of the liquid crystal display of claim 49, 
wherein the step of forming the protrusions comprises the steps of: 

coating a photo-sensitive fiimAexposing the photo-sensitive film, 
developing the photo-sensitive film, and baking the photo-sensitive film, 

51. The manufacturing method of the liquid crystal display of claim 48, 
further comprising the step of forming vertical alignment layers on the first and 
the second substrates. 
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